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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To improve an imperfect display caused by 
the deviation of a voltage drop by the distance between 
a driving IC chip and a transparent electrode by forming 
a wiring made of a low resistive metal between the 
transparent electrode and the driving IC chip and also 
disposing a protective film made of the same material as 
an oriented film on the wiring in a sealing member. 
CONSTITUTION: The metallic wiring is extended from 
the outputting terminal of the driving IC chip 11a on a 
substrate 1a respectively corresponding to the 
transparent electrode 2a so as to come in contact with 
the transparent electrode 2a from the metallic wiring 12 
at a part to be attached in the sealing part 6. And also 
the metallic wiring 1 2 electrically connected with the 
outputting terminal of the driving IC chip 11b is covered 
with the protective film 15 in the inside area of the 
sealing part 6. The protective film 15 is formed of an 
organic material such as a polyimide., etc., or formed by 
the same material and the same stage as the oriented 

film 3a such as a silicon dioxide film, etc. Thus, the deviation of the voltage drop 
satisfactorily reduced and the good display can be obtained. 
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[Example] 

The liquid crystal display of the invention is 
described in detail hereinafter with reference to the 
drawings . 

Fig. 1 is a plane view showing the structure of the 
liquid crystal display according to the present invention, 
and Fig. 2 shows a cross section thereof along the line X-X 
in Fig. 1. 

The liquid crystal display of the present invention 
comprises a liquid crystal material 4 interposed between two 
transparent substrates la and lb on which transparent 
electrodes 2a and 2b, respectively and orientation films 3a 
and 3b, respectively, are deposited, and polarizers 5a and 
5b are disposed on the external surfaces of the two 
transparent substrates la and lb, respectively. 

A transparent substance such as a glass is used for the 
two transparent substrates la and lb. The transparent 
electrodes 2a and 2b comprising a metal oxide such as 
indium-tin oxide, indium oxide and tin oxide are formed at 
least at a display portion D. Driving IC chips 11a and lib 
for supplying given signals to the electrodes 2a and 2b, 
and/or metal wiring lines 12 such as aluminum wiring lines 
or chromium wiring lines are formed at wiring portion C at 
the circumference of the display portion D. 

The transparent electrodes 2a and 2b are formed at the 
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display portions D of the transparent substrates la and lb, 
respectively. The plural transparent electrodes 2a (signal 
side electrodes) are formed on the transparent substrate la 
in a given direction, for example in the X-direction, while 
the plural transparent electrodes 2b are formed on the other 
transparent substrate lb in a direction perpendicular to the 
transparent electrode 2a, for example in the Y-direction, on 
the transparent substrate la. 

The orientation films 3a and 3b comprise an organic 
material such as polyimide and a silicon dioxide film 
deposited by oblique deposition, and are formed at the 
portions corresponding to the display portions on the 
transparent electrodes 2a and 2b. The orientation films 3a 
and 3b are rubbed in a given direction, if necessary, for 
controlling molecular orientation of a liquid crystal 4. 

The liquid crystal comprises a chiral substance for 
controlling a twist direction and twist angle mixed with a 
parent material of a twist nematic liquid crystal showing 
positive anisotropy of the dielectric constant. The liquid 
crystal 4 is sealed in a space between the two transparent 
substrates la and lb surrounded by a circumference seal 
material 6. The thickness d of the liquid crystal 4 is not 
larger than 10 |im, for example 7.6 |im, and the major axis 
direction of the liquid crystal molecule close to the 
transparent substrates la and lb are twisted with an angle 
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of 180 to 270°, for example 250°. A product (retardation) 
of a refraction index An and the thickness d of the liquid 
crystal layer 4 is adjusted to be 0.4 to 0.96, for example 
0.43. 

The polarizers 5a and 5b are adhered on the external 
surfaces of the substrates la and lb, respectively, so that 
the direction of the principal axis of the liquid crystal 
molecules close to the substrates la and lb has a given 
angle relative to the polarization axis. 

A gap material 7 such as glass fibers and resin pearls 
is dispersed in the liquid crystal 4 and in the 
circumf erence seal material 6 so as to keep the thickness d 
of the liquid crystal 4 over the entire substrates la and lb. 

The electric field is applied to the liquid crystal 4 
with the driving IC chips 11a and lib via the transparent 
electrodes 2a and 2b. 

The driving IC chips 11a and lib are disposed on the 
substrate la. A feed voltage, display data, clock signals 
and synchronizing signals are applied from an auxiliary- 
signal generating circuit (not shown) , and a given voltage 
is supplied to the transparent electrodes 2a and 2b selected 
by multiplex addressing. 

The metal wiring lines 12 are formed in order to apply 
the voltage supplied from the driving IC chips 11a and lib 
to the transparent electrodes 2a and 2b at the display 
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portion D. Actually, the wiring lines are made of a low 
resistance metal such as aluminum and chromium, and are 
formed at the wiring portion C of the substrate la so as to 
be connected to each transparent electrodes 2a and 2b from 
output terminals of the driving IC chips 11a and lib. The 
metal wiring lines 12 of the substrate la are extended to 
the vicinity of an edge of the transparent electrode 2b, and 
the voltage is supplied from the metal wiring lines 12 of 
the substrate la to the transparent electrode 2b at the 
substrate lb side through dots of transfer points 13 made of 
a silver paste. 

A light emitting member 14 is disposed, for example, at 
the polarizer 5b side in the liquid crystal display as 
described above. The light from the light emission device 
14 is linearly polarized with the polarizer 5b when no 
electric field is applied to. the liquid crystal 4, and the 
linear polarized light is converted into elliptical 
polarized light by retardation of the liquid crystal 
material when the light passes through the liquid crystal 4. 
A light component having a desired polarization direction is 
emitted from the polarizer 5a. A blue mode,, yellow mode and 
monochromatic mode can be selected depending on the relation 
between retardation and the light component in a desired 
direction from the polarizer. The light from the light 
emitting member is converted into the linear polarized light 
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with the polarizer 5b when an electric field. is applied to 
the liquid crystal. The light is not converted into the 
elliptical polarized light even after passing through the 
liquid crystal layer 4, and only the component in a desired 
direction is emitted from the polarizer 5a. 

Fig, 3 is a partially magnified drawing of the liquid 
crystal display of the present invention. 

The wiring lines are extended from output terminals of 
the addressing IC chip 11a of the substrate la so that they 
correspond to respective transparent electrodes 2a, and 
contact the transparent electrodes 2a through the metal 
wiring lines 12. The wiring lines 12 corresponding to the 
number of the transparent electrodes 2b are also extended 
from output terminals of the driving IC chip lib for 
applying a voltage to the transparent electrodes 2b in the 
Y-direction. The wiring lines are extended around the 
display region D to the transfer points 13 formed at the 
edge of the transparent electrode 2b after crossing over the 
seal portion 6. 

Since the metal wiring lines 12 are formed with a 
thickness of 0.5 to 2.0 |im as a monolayer or multilayer 
using a low resistance material such as aluminum, chromium 
and nickel, voltage drop in the IC chip lib due to a 
difference of wiring length between the length to the 
proximal transparent electrode 2b and the length to the 
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distal transparent electrode 2b may be substantially 
neglected. The metal wiring lines 12 electrically connected 
to the output terminals of the driving IC chip lib are 
covered with protective films 15 within the region of the 
seal portion 6. 

The protective film 15 is formed using the same 
material such as an organic material such as polyimide and 
silicon oxide film by the same step as forming the 
orientation film 3a, The metal wiring lines 12 do not 
direct contact the liquid crystal 4, and are protected from 
being corroded by the moisture in the liquid crystal by 
forming the protective film 15. 

While the function as the protective film 15 is 
sufficiently displayed by forming the protective film 15 to 
be continuous to the orientation film 3a followed by an 
orientation treatment, the protective film may be formed 
independently from the orientation- film- 3a. 

It is important to form the seal portion 6 at the 
crossing point between the metal wiring lines 12, which are 
electrically connected to the output terminals of the 
driving IC chip lib, and the seal portion 6 to have a wide 
area in order to enhance the bond strength to the substrates 
la and lb. 

The method for manufacturing the metal wiring lines 12 
and transparent electrode 2a will be described below. An 
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indium-tin alloy that serves as the transparent electrode 2a 
is deposited by sputtering with a thickness of 700 to 2000 A 
over the entire surface of the transparent substrate la. 
Then, a low resistance metal film such as aluminum, chromium 
or nickel film is deposited as a monolayer or multilayer as 
a low resistance layer for the metal wiring lines 12. 
Subsequently, the layers are patterned into the shapes of 
the transparent electrode la and metal wiring lines 12 by 
photolithography, and only the low resistance metal film at 
the display region D is selectively removed by masking the 
regions except the display region D. Finally, the indium- 
tin alloy exposed in the display region D is modified into a 
transparent conductive film of indium tin oxide. 

Since the low resistance metal wiring lines 12 are 
formed by simultaneously patterning in the step for forming 
the transparent electrode 2a, the metal wiring lines 12 and 
transparent electrode 2a are reliably integrated and 
connected with each other by a simple manufacturing step, 
while voltage drop due to the wiring lines to the transfer 
point 13 may be also improved. 

It may be effective for preventing corrosion by 
moisture in air to cover the metal wiring lines 12 outside 
of the seal material 6 and driving IC chips 11a and lib with 
a protective resin such as a silicone resin. 

The metal wiring lines 12 may be formed so as to be 
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directly connected to the driving IC chips 11a and lib from 
the signal terminals 17 connected to auxiliary circuits as 
shown in Fig. 2 through the liquid crystal 4 within the seal 
material 6. This permits the substrate la to have a minimum 
size to improve occupation ratio of the display region on 
the substrate la. However, it is important to form the 
protective film 15 so that the metal wiring lines 12 do not 
contact the liquid crystal 4. More favorably, wiring 
portions 12 such as earth lines and addressing voltage lines 
to the driving IC chips 11a and lib that are required to be 
widened are divided into two portions at the cross point 
with the seal material 6, and the seal material is 
interposed between the two wiring line portions to enhance 
bond strength of the wiring lines to the transparent 
substrates la and. lb. 

While a transmission liquid crystal display is 
described in the example above, the method may be widely 
applied to a reflection liquid crystal display as well as to 
a laminated liquid crystal display having a plurality of 
liquid crystal layers. 
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